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Table I Comparison of volatile classes and compounds numbers in fruits of 3 different pear cultivars

i IR AL Korla H1EAL Xuehua #584¢ Huangguan
co:fx;nds AL it/ (ng/kg) FhEL it/ (pg/ke) RhEAL it/ (ng/kg)
Types Content Types Content Types Content
25 Aldehydes 10 12 977.67+£733.86a 10 3466.95894.68b 8 2363.692371.04b
FEJ Esters 5 710.10£106.13a 5 137.5643.34b 3 50.904-4.32b
55 2S Terpenes 2 4028.544-716.68b 3 10 086.564-844.63a 3 3934.17£645.47b
Lz Alkanes 12 1776.14+292.80a 11 701.20£27.91b 12 781.13+14.60b
J#i)E Olefins 2 633.82£76.01a 0 0.004=0.00b 0 0.004=0.00b
iﬁ:iic hydrocarbons 5 373.54130.36a 4 357.05£119.84a 3 82.5046.74b
JE%5 Alcohols 8 801.03453.30a 8 905.23+160.74a 5 348.81+£21.18b
&R Fatty acids 4 20 953.3342 019.80a 5 7 048.25--499.80h 2 1372.45+168.92¢
fiil %% Ketones 2 252.22439.63a 2 192.014-19.93a 1 45.334-0.80b
Bt Total 50 42 506.394-616.8% 48 22 894.82+1 569.10b 37 8978.98=+1 020.00c

T BRI AR 2E o [l —A7 TP AR ) 5 BER s S () it R AR S4B VW) B 5 ik 22 59 1 3% (P<0.05) , R [l . Note:: Data are

mean = standard deviation.Different letters indicate that volatile concentrations were significantly different among fruits of 3 different pear culti-

vars (P<0.05).
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Table 2 Constitutes and concentrations of volatile substances in fruits of different pear cultivars

T35 2RhARL M AE + /S Be R | 2-C 0 T A O E A 5 1
HEER 2 W] JC 3 2

g;’;}i (s it /(pg/kg) Content
ER YR Volatiles Retention Retention EFEEL M AL IR 7 AL
fime index Xuehua Huangguan Korla
f# 2% Aldehydes
L% Hexanal 6.05 800 1224.62+469.42b 1273.23+139.32b  3418.30+184.64a
2-C 5% 2-Hexenal 7.93 851 1321.97+395.47b  678.294136.55b 6 127.334166.79a
K L Benzeneacetaldehyde 16.72 1045 12.18+4.46 58.30+36.36 35.08+3.89
T-#% Nonanal 19.9 1104 614.26+80.24b 173.86441.93b 2 562.96+535.34a
JKA% 1% Tsoxylaldehyde 24.95 1208 81.76+6.13b 80.6840.79b 389.23+46.80a
0)-2-2 )i (E)-2-Decenal 27.29 1263 31.67+2.96b 15.724+2.12b 151.82445.26a
(E.E)-2,4-%% — 45l (E.E)-2,4-Decadienal 29.88 1317 82.48+7.79 — 84.85+6.82
2-+—4 2-Undecenal 31.93 1367 18.04+1.24 — 24.91+0.47
F W Vanillin 33.03 1404 58.84+£5.60b 27.68+£4.90b 137.59417.23a
1~ Dodecanal 33.85 1409 21.14+4.13b 20.94-+3.58b 45.6148.18a
B2 Esters
A2 A HE)2-4NT -3 IR ER 2 iR
Ethy14-(ethyloxy)-2-ox0but—3-enoate 989 T180-E15.5 B 79-64:29.96
S Wi Dimethyl glutarate 21.37 1135 17.24+4-2.46ab 11.7342.43b 20.24+3.19a
- HIg
Hexanedioicacid , dimethylester 26.38 1243 33.28£2.12ab 29.01£2.49b 37.69+2.85a
WM 2. . TR Chavicol , acetate 30.93 1351 70.00+8.14b — 632.51+92.60a
2-Z H-3-FR 5L L 2-H SE T R T 2-Ethyl-3-hy-
droxyhexyl 2-methylpropanoate 32.20 1373 17.0541.36ab 10.17+1.85b 19.65+9.14a
g3 Terpenes
D754 D-Limonene 16.07 136.604-4.23 120.98+17.79 117.3048.28
oL WM o-Farnesene 37.8 1508 9806.49+834.03a  3703.14+662.38b  3911.24+708.47b
E-4 LW E-Fameseneepoxide 42.26 1624 143.48+42.05 110.05+5.60 —
Kei& Alkanes
3-H 3-5-HEThE 3-Methyl-5-propylnonane 17.48 1052 40.07+5.72b 53.62+4.27a 38.41+4.48b
+—%¢ Undecane 19.71 1100 42.5742.34a 34.25+3.52b 37.77+3.44ab
[ —%¢ Dodecane 24.53 1200 73.23+6.87 48.3044.52b 71.81+8.90a
6-—H 3+ —%¢ 2, 6-Dimethylundecane 25.15 1210 13.944-0.30 18.36+4.08 17.98+2.16
3,4-"H3+—4%¢ 3,4-Dimethylundecane 26.68 1247 17.4942.40b 12.0440.63b 26.93+5.36a
2-H 3+ — ¢ 2-Methyldodecane 27.40 1264 29.42+3.85 27.92+4.93 30.71+£3.02
2,6,11-=H 3 —%¢ 2,6, 11-Trimethyldodecane 27.98 1275 — 192.344+16.12b 975.12+233.44a
[+ =%¢ Tridecane 29.00 1300 38.93+1.44b 36.43+2.48b 49.8243.85a
4,6-—H 31— ht 4, 6-Dimethyldodecane 30.12 1325 129.81+4.41a 108.2541.34b 131.854-9.73a
2,3,7-=H 3Pt 2,3, 7-Trimethyldecane 36.13 1466 28.36+£2.72 27.57+6.77 36.42+8.83
2,6,10-=HJE--puke 2,6, 10-Trimethyltetradecane 39.06 1539 212.20+17.64a 159.27+5.76b 204.08+23.77ab
+75%E Hexadecane 41.66 1600 75.18+4.84b 62.78+8.72b 155.254-33.63a
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43R 2 Continued Table 2
| I{;:;%:’nii (g i/ (ng/kg) Content
R MY Volatiles Retention Retention e HRIEL PSR AL
time index Xuehua Huangguan Korla
)& Olefins
(3E)-3-1L i (3E)-3-Heptadecene 44.6 1689 — — 231.43+21.22
SHTHL )6 Neophytadiene 49.72 1837 — — 402.3956.47
3 & 12 Aromatic hydrocarbons
2-2,3-6-F JL A 2-Ethyl6-methylaniline 25.29 1218 22.56--2.78b 16.37+1.45¢ 52.27+2.07a
4 -2 552K 4«Prop-2-enyl)-phenol 26.8 1255 — — 66.19+9.81
TH B Eugenol 31.27 1357 52.13425.57 — 68.82+1.66
X B 32} p-Formylphenol 31.55 1364 — 62.1146.15
5T % Isoeugenol 35.32 1450 45.7444.06b 23.8641.05¢ 124.16+13.04a
3,4-2.3k-1,1-7%% 3,4-Diethyl-1, 1"-biphenyl 44.72 1692 236.61+102.33a 42.27+5.78 —
Bz 2 Alcohols
2-¢,3%-1-C i 2-Ethyl-1-hexanol 16.17 1030 25.64+4.32 28.39+7.10 28.83+0.92
17 1-Octanol 18.23 1071 32.51£6.42b 17.88+1.77¢ 108.2644.23a
S CIK F R P Methanol , oxo-, benzoate 22.42 — — 46.06+1.78a
3,5 R
Benzenemethanol, 3, 5-dimethyl- 26.97 59.90+7.85 66.82+1.58 70.13+4.16
(2)-4-38 )5 -1 (Z)-4-Decen-1-ol 27.06 1257 19.0543.00b — 48.44+16.04a
BHli# 4o B-Copaen-da-ol 41.02 1586 93.68418.94 — —
T VU bERE Tetradecanal 42.06 1613 — — 81.49+31.11
2,6- W EEE-1, 48 % 2, 6-Dimethoxy-1,4-ben-
senediol 43.27 1653 246.39+46.83a 120.86+3.03b —
S WERE trans-Farnesol 45.9 1722 348.10+135.97a — 285.12450.53b
E)-#A % (E)-Coniferylalcohol 46.44 1743 79.96+12.29b 114.85+14.01a 132.70411.44a
RERAES Fatty acids
. % Hexanoicacid 14.33 990 59.81+29.24 — —
T-1% Nonanoicacid 27.69 1273 357.25431.82a — 41.29+9.49b
+ — iR Dodecanoicacid 40.27 1568 142.47421.39b 68.63+10.30¢c 374.72+210.01a
PR Tetradecanoicacid 47.42 1768 24.24410.70b — 302.28+83.83a
IE+75KEfR n-Hexadecanoicacid 53.01 1968 6 464.464443.23b  1303.824158.90c 20 235.05+187.44 a
fi 2% Ketones
A3 Tsophorone 20.54 1124 45.21+3.79 45.33+0.80 55.11+4.89
iiﬁféiiﬁiﬁ:j B2 SMethylene-L -, 0 146.80+22.58 - 197.11435.12
= "R A T AR R K . —” indicates the substance was under detection level.
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Fig.1 Radar chart of descriptive analysis of aroma
sensory attributes of three kinds of pear fruits
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one. The larger the red circle and the darker the color, the higher the correlation.* represent a significant correlation at the level of @=0.05; **

represent a significant correlation at the level of a=0.01.
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Fig.2 Correlation analysis between sensory attribute scores and volatile substances
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Aroma and sensory qualities and their associated volatile
components of three pear cultivars

HU Zhehui', LIU Yuan', WANG Jiangbo®,ZHANG Hongyan', WU Cuiyun®, XU Juan'

1.Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticulture and Forestry Sciences ,Huazhong Agricultural University,
Wuhan 430070, China;;
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Abstract The aroma of fruit is an important sensory attribute that affects preference of consumer.Dif-
ferent pear cultivars have different aromas and are ideal materials to identify the volatile components associ-
ated with aroma and sensory qualities.In this article, gas chromatography-mass spectrometry (GC-MS) was
used to profile volatiles in three pear cultivars commonly marketed including Korla , Xuehua and Huangguan
pears.Results showed that 50,48, and 37 volatile components were detected in the fruits of three pear culti-
vars respectively. The main volatile components belong to alkanes, terpenes and fatty acids, accounting for
about 85% of the total volatile compounds.Korla is dominated by fatty acids and aldehydes.Xuehuais domi-
nated by terpenes.Huangguan has the lowest content of various substances.The results of a 15-person senso-
ry panel conducting a flash profiling analysis on the fruit aroma quality of three pear cultivars showed that
“fruity” of three cultivars was the most intense sensory attribute while ‘sour’ was the lowest. Among Korla
pears, only the properties of sweetness are significantly higher than that of Xuehua pears. The properties of
aroma except for wax apple are significantly higher than that of Huangguan pears. The results of correlation
analysis between sensory scores and volatile compounds showed that 8 volatiles including dimethyl gluta-
rate, eugenol, 2-undecenal, 2-ethyl-3-hydroxyhexyl-2-methylpropanoate and 3-methylene-1-oxa spiro
[4.5] decan-2-one was significantly correlated with various sensory traits including ‘floral” ‘green’ and
“fruity . The jointly analyzing sensory evaluation and metabolites helps to identify the key compounds
which affect the fruit flavor. It will provide a theoretical basis for breeding pear cultivars with flavor quality
in the future.

Keywords pear; aroma; sensory evaluation; flash profiling analysis; flavor quality
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